Introduction
The economic prospects of many Caribbean countries depend significantly on a productive tourism sector. The need for greater collaboration among these countries on issues of sustainable tourism development is well recognised; collaboration and cooperation could lead to greater long-term benefits for their economies, particularly in an increasingly competitive global arena. Integrated tourism development planning, marketing and promotion can increase both effectiveness and efficiency. Joint overseas marketing and promotion would help to achieve benefits of economies of scale and increased value-added in the tourism sector.
In recent years, attempts have been made in the Caribbean to consolidate efforts in sustainable tourism development by forging a common regional approach for the sector.
The necessary institutional framework currently exists in the form of the Caribbean Tourism Organisation (CTO). This institution has been mandated by the Caribbean Community (CARICOM) to strengthen regional cooperation in tourism development, planning and promotion.
Economic integration within the Caribbean has accelerated since the Revised Treaty of
Chaguaramas establishing the Caribbean Single Market and Economy (CSME) by the Heads of Government of CARICOM on July 5, 2001. Within this context considerable attention has been focused on the issue of regional disparities and the prospects for convergence, as persistent differences in regional growth can lead to disparities in economic welfare. Given the importance of tourism to the economic prospects of Caribbean countries, one of the major sources of regional disparities would be the cyclical properties of tourist arrivals in each country: if differences in the rate of growth of tourist arrivals are diverging, it could result in Caribbean countries drifting further apart.
In this paper, the authors analyse the convergence properties of tourist arrivals to the Caribbean using monthly observations from 1977 to 2002. The study addresses two separate questions regarding the convergence properties of tourist arrivals to the Caribbean:
whether the levels and/or rates of growth of tourist arrivals to the region converged during the sample period and if they have converged, does a stable relationship exist.
The plan of the paper is as follows. After the introduction, the authors outline the empirical approach and describe the data used in the study. Section 3 presents the results and Section 4 concludes as well as provides policy recommendations.
Statistical Methods

Convergence and Stability
The time-series approach to the issue of convergence used in many papers is based on the early work of Bernard and Durlauf (1996) and Quah (1992) . In this framework, there is convergence between two series if their difference is stationary. Busetti, Forni, Harvey and Venditti (2006) , note that two hypotheses can be tested: (1) if the variables are in the process of converging, or; (2) if the variables have already converged, does a stable relationship exist between them.
The null hypothesis to be tested differs for each case. In the case of convergence, the null hypothesis is that the difference between the two tourist arrivals series is non-stationary:
where Yit is the number of tourist arrivals in country i, Y*t is number of tourist arrivals in the benchmark country, is the difference in the number of arrivals of country relative to the benchmark country, is the total number of Caribbean countries studied, and denotes a unit root process. Unit root tests can therefore be used to evaluate the null hypothesis given in Equation (1).
In the case of stability, it is more appropriate to test the null that the difference between the two tourist arrivals series is stationary:
where denotes a stationary stochastic process. Since the null hypothesis being evaluated has changed, a unit root test different from the type employed to test Equation
(1) is appropriate.
When the tests fail to reject (1) and reject (2), this would suggest that there is no convergence within the economic grouping. On the other hand, if the tests reject (1) and (2), then this is evidence that tourist arrivals are converging. Finally, if the tests reject (1), and fail to reject (2) then the tourist arrivals series have already converged and have a stable relationship.
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Statistical Techniques
In this section of the paper the authors describe the procedures used to test for convergence and stability.
One of the most popular unit root tests in the applied econometric literature is the 
where is a constant, is a stationary error and the lagged terms of the dependent variable are included to control for serial correlation in the residuals. The null hypothesis of a unit root process is rejected if the coefficient is significantly less than zero.
The authors also compute the relatively new GLS-based alternative of Elliot, Rothenberg and Stock (ERS) (1996) denoted by DF-GLS, which has been found to be more powerful for detecting convergence (see Harvey and Bates, 2003) . The ERS test is based on a quasidifferencing regression that depends on the value a, the point alternative against which we wish to test the null:
where are exogenous regressors such as a constant or a constant and trend and is defined as:
ERS suggest the use of such that:
The DF-GLS test involves estimating Equation (3) using the GLS detrended data defined as:
.
Since the data is already detrended, the constant and trend are excluded from the specification. As before, the null hypothesis of a unit root process is rejected if the coefficient is significantly less than zero.
Another unit test employed by the authors is the ERS Point Optimal Test which is based on Equation (4). The residuals from this regression, , are used to construct the ERS test statistic given as:
where , the sum-of-squared residuals function and , is an estimator of the residual spectrum at frequency zero. 
where and .
To test for stability, the authors employ the Kwiatkowski et al. (1992) test where the series is assumed to be (trend) stationary under the null against the alternative of non-stationarity of the series (or a unit root). Kwiatkowski et al. (KPSS) assume that a variable can be decomposed into a deterministic trend ( ), a random walk ( ) and a stationary error:
where . If the variable is stationary, then . This hypothesis can be tested by computing the ratio of the partial sums of the residuals from estimating Equation (8):
. (9) where is the estimate of the variance of the residuals. If the computed statistic is larger than the asymptotic critical value the null hypothesis of stationarity is rejected.
One can also test for convergence and stability across a group of countries using multivariate tests. Let be the vector of contrasts between each of the countries and a benchmark country. The authors use three multivariate tests for convergence: those by Levin, Lin and Chu (2002) , Breitung (2000) and Im, Pesaran and Shin (1997) . The
Levin, Lin and Chu and Breitung tests both use a multivariate version of Equation (3): (10) where the lag orders for the difference terms are given by . The Levin, Lin and Chu as well as the Breitung tests both assume that , or that the persistence parameter is common across all cross-sections (i.e., there is a common unit root process). The Levin,
Lin and Chu derive estimates of from values for and that are standardised and free from autocorrelation and deterministic components. The null hypothesis, of a unit root process, is then rejected if the coefficient, , is significantly less than zero. Breitung removes only the autocorrelation components before standardisation. After standardisation, then the deterministic components are removed. Besides these two differences, the two tests are conceptually quite similar. The Im, Pesaran and Shin (1997) test, in contrast, allows the persistence parameter, , to vary across cross-sections. The test estimates separate ADF regressions for each cross-section, averages and standardises the t-ratios on to obtain the test statistic.
To test for stability the authors employ the Hadri (2000) stationarity test. Similar to the KPSS test, it has a null hypothesis of no unit root in any of the series in the panel. 
where is the average of the individual estimators of the residual spectrum at frequency zero, and are the cumulative sums of residuals.
The traditional panel unit root tests outlined above assume that units in the panel are independent. However, in the case of Caribbean tourist arrivals this assumption appears unrealistic. Applying these traditional panel unit root tests to series characterised by crosssection dependencies can lead to size distortion and low power (Banerjee, Marcellino and Osbat, 2004) . The authors test for cross-section dependence using the Breusch and Pagan 
where is the sample estimate of the pair-wise correlation of the residuals. is asymptotically distributed as chi-squared with degrees of freedom.
To explicitly account for cross-sectional dependence the authors employ the covariate recursive mean adjustment (RMA) unit root tests of Sul (2005) to detect whether the 
where and the off-diagonal terms of (which is assumed to be known) are not equal to zero. Now letting , the following transformed vectors can be derived: and . Taking the ith elements of , and , one obtains:
The test statistic is therefore given as which is normally distributed with mean zero and a variance of one.
Convergence and Stability of Tourist Arrivals
The procedures described in the preceding section are employed to evaluate the convergence and stability of visitor arrivals for 22 Caribbean countries. Before statistical tests are conducted, the observations are transformed into natural logarithms. The resulting log visitor arrivals series for the Bahamas (the benchmark country) is then subtracted from that for each of the remaining 21 Caribbean nations, and this is used as the level differential. Additionally, the authors also calculated series on the differences in growth from the benchmark country. In this case, the log change in each series was calculated, and the log change for the Bahamas was subtracted from that for all the other countries. Summary statistics for the resulting series are provided in Table 1 .
The mean level differences presented in the table are all negative, since the Bahamas is the
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Var r r -largest tourist destination in the region. The level difference series for the Dominican Republic was the most volatile (measured using the standard deviation) during the period, while that for Barbados was the least volatile. Examining the differences in growth from the benchmark country, one will notice that most countries experienced a faster rate of economic expansion between 1977 and 2002 when compared to the Bahamas; the only exceptions were Montserrat (who suffered from the effects of a volcanic eruption on the island), Bermuda and the US Virgin Islands. The Dominican Republic had the fastest rate of growth in tourist arrivals during the period, with monthly visitors to the island rising significantly during the review period.
As a preliminary investigation of convergence in tourist arrivals, Figure 1 A similar analysis is done using the differences in growth and the results are given in Figure   2 . The results confirm our findings above that differences between Caribbean states were quite large during the 1970s; however, during the 1980s and early 1990s there was a fall in the cross-country standard deviation of differences in growth. After some degree of divergence between 1995 and 1999, the differences in growth have continued on the slight downward trend established during the 1980s and early 1990s.
Next the study presents univariate and multivariate tests of convergence and stability. The results of the univariate unit root and stationarity tests are given in Table 2. The table   provides the critical values and the test statistics for each of the contrasts between countries.
The second, third, fourth, fifth and sixth columns present the tests for convergence while the final column displays the test for stability. Most of the unit root tests fail to reject the null hypothesis of non-convergence in levels for tourist arrivals to the Caribbean. Table 2 therefore seems to provide evidence that tourist arrivals to the Caribbean, in level terms, are not converging.
The other empirical issue addressed is whether level tourist arrival differentials, even though they may not be converging, have a stable relationship. Failure to reject the null hypothesis in the case of the KPSS test would suggest that there exists a stable relationship between the levels of tourist arrivals relative to the benchmark country. The results of the univariate tests for stability are displayed in the final column of Table 2 . The test statistics for most countries are greater than the tabulated critical values and therefore indicate that the null hypothesis of stability can be rejected at classical levels of testing.
Even though the levels of tourist arrivals to Caribbean countries may not be converging over the long run, this does not necessarily imply that the countries in the region have dissimilar growth patterns. In the extreme, assume that all the countries in the Caribbean grow at the same rate; this would suggest that the differences in growth would form a stationary series, but the levels of tourist arrivals would never converge. To investigate whether this is the case for the Caribbean, the authors apply similar univariate tests for convergence and stability to the growth differences series and the results are provided in Table 3 . The table shows that the majority of tests statistics for the growth contrasts are highly significant, which suggests that the null hypothesis of a unit root can be rejected, i.e., growth in arrivals to the Caribbean are converging. Similarly, the KPSS tests statistics are below the tabulated critical values (with the exceptions of the Cayman Islands and St.
Kitts and Nevis), indicating a stable relationship between the rates of tourist arrivals growth in the various Caribbean countries.
Rather than using pair-wise tests, the authors also exploit the panel structure of the database to benefit from the superior power properties of multivariate tests of the convergence and stability hypotheses. The results for level and growth differences are presented in Tables   4 and 5 Tables 4 and 5 . Similar to previous results, these tests show that while the level contrasts are not on a convergent path, the growth contrasts are stationary at ordinary levels of testing.
Conclusions and Policy Recommendations
This paper employs a univariate and multivariate framework to examine the convergence and stability properties of tourist arrivals to 22 Caribbean countries between 1977 and
2002. In the study, convergence is defined as the rejection of the null hypothesis of a unit root in the bivariate contrasts series. On the other hand, stability is said to exist if the null hypothesis of stationarity between the two series is not rejected at classical levels of testing.
The empirical results presented in the paper suggest that while the levels of tourist arrivals to the of the group of countries have not been converging over time, the rate of growth in arrivals is converging and has a stable long run relationship. This result is robust to the presence of cross-section dependence.
There are several implications of these findings. The findings of cross-section dependence and convergence in the growth rates suggest (1) that each country faces similar risks; and (2) that a common tourism marketing programme for the region would be successful.
Given the differences in the tourism product offered by each country, such a programme should focus on selling the Caribbean as a single tourist destination, but in the spirit of the Lancaster Model of consumer demand, the programme should also market the peculiar and unique attributes of each country.
On the other hand, the finding that there is no convergence in the levels suggests that countries may need to diversify their markets. Since the tests for convergence in this paper used aggregate tourist arrivals, future research will disaggregate the data based on the main source markets: the United States (US), the United Kingdom (UK), Canada and CARICOM, to determine the nature of the underlying convergence dynamics. The results from the disaggregated analysis would help countries to determine which markets should be targeted for diversification. 
